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The Evolution of Multi-agent Game in Recycling Governance of Waste

Bike Sharing

SI Hongyun', SHI Jiangang', WU Guangdong®, WANG Huanming’

(1.School of Economics and Management, Tongji University, Shanghai 200092, China; 2.School of Public Affairs, Chongqing University,
Chongqing 400044, China; 3. School of Public Administration and Law, Dalian University of Technology, Dalian Liaoning 116024, China)
Abstract: With the launch of bike sharing in the major cities in China,the problem of recycling and conversion in the middle and
lower reaches of the industrial chain has become a difficult problem to be addressed. This study aims to find out an appropriate
governance path for increasingly waste shared—bicycles. The possible responses of stakeholders to the implementation of recycling
scheme,such as environmental protection tax and extended producer responsibility,are investigated through evolutionary game
theory. System dynamics approach is adopted to simulate the created game model. A case study of waste shared-bicycles in China is
provided to demonstrate the application of the proposed model in which eight optional strategy profiles are examined. The results of
the study show that the three parties will eventually reach the equilibrium state (the government stops supervision,the enterprise
chooses the production responsibility extension model,and the consumers participate in the recovery); the exogenous variables
(consumer subsidies, environmental protection tax and enterprise recovery conversion income) have significant impacts on the choice
of subject strategy,and the sensitivity is increased in turn. The results of the study suggest that at this stage,the government needs to
enforce the producer responsibility on bike sharing companies while strengthening supervision,so that it can bear the resources and
environmental responsibility caused by the stage from product usage to waste recycling. Bike sharing companies should guide

consumers to participate in recycling through diversified incentives such as providing free rides or increasing personal credit.
Key words: bike sharing; waste & recycle; co—governance; trilateral game; system dynamics
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